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(57)Abstract: 

PURPOSE: To provide a control method for a transfer 
device which can properly regulate the motion pattern of 
the transfer device automatically in a short time to a 
treated article supporting body being installed and obtain 
high reliability, and to transfer a treated article with 
positional relationship always kept proper to the treated 
article supporting body being installed. 
CONSTITUTION: In a control method for a transfer device 
20 which transfers a treated article onto a treated article 
supporting body 21 to support a plate- shaped treated 
article, the treated article supporting body 21 is provided 
with position detecting plates T1, T2 similar to the treated 
article, and the transfer device 20 is moved to detect the 
positional informations of the position detecting plates T1, 
T2 to their reference positions through sensors SA. SB. and 
the motion of the transfer device 20 is controlled on the 
above positional informations. In a transfer method for the 
treated article, the transfer device 20 is equipped with a 
fork and a sensor arm 45, and the positions of the position 

detecting plats T1, T2 are detected through the sensor arm 45, and the position of the transfer 
device 20 is controlled on the above positional Informations to transfer the treated article. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control approach of the transfer equipment of the processed material which supports a 
processed material and transfers this to the processed material base material which supports a tabular 
processed material By arranging a processed material and the same plate for location detection in the 
predetermined support part in said processed material base material, and moving a transfer equipment to 
it The control approach of the transfer equipment characterized by detecting the positional information 
of said plate for location detection to the criteria location in the transfer equipment concemed, and 
controlling actuation of a transfer equipment by the sensor formed in the transfer equipment concemed 
based on this detection positional information. 

[Claim 2] The control approach of a transfer equipment according to claim 1 that said positional 
information is characterized by including the periphery marginal positional information, the advance 
direction information, advance distance information, and level positional information of the plate for 
location detection. 

[Claim 3] The control approach of the transfer equipment according to claim 1 characterized by for a 
processed material base material having three or more support parts, arranging the plate for location 
detection in two support parts isolated mutually, respectively, and detecting the positional information of 
each plate for location detection. 

[Claim 4] At least one fork which has the processed material support section, and the sensor arm in 
which the sensor was attached are provided. In the approach of transferring said processed material with 
the transfer equipment which transfers a processed material between a processed material supporter and 
a processed material base material The process which arranges the plate for location detection in the 
support part of said processed material base material, the process which detects the location of said plate 
for location detection to the criteria location of said transfer equipment by said sensor arm, and acquires 
the positional information of said plate for location detection. The transfer approach of the processed 
material characterized by having the process which controls the location of said transfer equipment in a 
list based on said positional information, and transfers a processed material to it. 
[Claim 5] At least one fork which has the processed material support section, and the sensor arm in 
which the sensor was attached are provided. In the approach of transferring said processed material with 
the transfer equipment which transfers a processed material between a processed material supporter and 
a processed material base material The process which arranges at least two plates for location detection 
in the support part of said processed material base material, The process which detects the location of 
each plate for location detection to the criteria location of said transfer equipment by said sensor arm, 
and acquires the positional information of each plate for location detection. The transfer approach of the 
processed material characterized by having the process which specifies the installation condition of said 
processed material base material based on said each positional information, and the process which 
controls the location of said transfer equipment in a list based on the installation condition of said said 
specified processed material base material, and transfers a processed material to it. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww^ 1 /3/2005 



Page 2 of 2 

m ft 



[Translation done.] 



http://ww4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fww4ipd^ 1 /3/2005 



Page 1 of 10 




* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by tbe use o£ this truslation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control approach of the transfer equipment for 
transferring tabular processed materials, such as a semi-conductor wafer, and the transfer approach. 
[0002] 

[Description of the Prior Art] For example, in the semi-conductor production process, it is required to 
heat-treat tabular processed materials, such as a semi-conductor wafer, and in recently, in order to attain 
heat treatment necessary at high effectiveness, the thermal treatment equipment which processes many 
processed materials in batch is used. In such a thermal treatment equipment, after many processed 
materials are transferred to proper processed material base materials, such as a wafer boat, from 
processed material supporters, such as a carrier, it is inserted in in a heat treatment container after having 
been supported by this processed material base material, and predetermined heat treatment is made, it is 
taken out from a heat treatment container as it is. And as the processed material base material concerned, 
the wafer boat which consists of a quartz is usually used. 

[0003] Although the transfer of a wafer to this wafer boat is performed by the transfer equipment, 
actuation of this transfer equipment is controlled by the controlling mechanism according to the pattem 
of operation defined beforehand. And actuation of a transfer equipment needs to be correctly made to 
the actually installed wafer boat. 

[0004] it is impossible for it to be alike, and for the wafer boat to need to clean periodically [ since / 
appropriate / pollutants, such as a resultant, adhere in a heat treatment process etc. ], and to install the 
wafer boat after [ this ] being cleaned in the same condition strictly with the installation condition before 
cleaning in practice. That is, it is not only very difficult to restore the installation location of a wafer 
boat, and an installation posture completely, but since deformation and distortion arise in a wafer boat 
by cleaning or heat treatment of 1000 degrees C or more, it may be fiirther exchanged in a wafer boat. 
And when a transfer of a wafer is performed with the same pattem of operation as before in such a case, 
the predetermined support slot on the wafer boat cannot be made to support a wafer proper, but the 
support in a wafer boat becomes imperfect, a wafer is not omitted, or when excessive, a wafer is not 
inserted in support Mizouchi, but there is also a possibility of pushing down a wafer boat. 
[0005] It is required to adjust the pattem of a transfer equipment of operation (teaching) so that transfer 
actuation adjusted from the above situations to the wafer boat concerned when a wafer boat was newly 
installed may be performed. And adjustment of the pattem of this transfer equipment of operation is 
conventionally performed by the help. Namely, the tuning of this pattem of operation so that the 
location in each pattem of the wafer support section of a transfer equipment of operation may be in a 
proper condition to all the support slots on the wafer boat When the fork which is the wafer support 
section of a transfer equipment is specifically inserted in a wafer boat So that the relative position of a 
fork and the support slot on the wafer boat may be in a proper condition Adjustment about the migration 
direction in each and movement magnitude of vertical migration of a fork, revolution migration, and 
order migration is performed by trial and error by eye measurement by moving the wafer support section 
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concerned minute distance every, while an operator checks a situation by viewing. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the tuning of this pattern of operation is an 
activity adjusted while checking the operating state of the wafer support section of a transfer equipment 
about all the support slots on the wafer boat, its workload is very large, it requires long duration, and has 
the problem that dependability high moreover not necessarily always is not acquired. 
[0007] To the installed processed material base material, this invention can adjust the pattem of a 
transfer equipment of operation proper automatically in a short time, and aims at offering the control 
approach of a transfer equipment that moreover high dependability is acquired. Other purposes of this 
invention are to offer the transfer approach of the processed material which can maintain always proper 
physical relationship and can transfer a processed material with high dependability to the installed 
processed material base material. 
[0008] 

[Means for Solving the Problem] In the control approach of the transfer equipment concerning this 
invention In the control approach of the transfer equipment of the processed material which supports a 
processed material and transfers this to the processed material base material which supports a tabular 
processed material By arranging a processed material and the same plate for location detection in the 
predetermined support part in said processed material base material, and moving a transfer equipment to 
it It is characterized by detecting the positional information of said plate for location detection to the 
criteria location in the transfer equipment concerned, and controlling actuation of a transfer equipment 
by the sensor formed in the transfer equipment concerned based on this detection positional information. 
As positional information, the periphery marginal positional information, the advance direction 
information, advance distance information, and level positional information of the plate for location 
detection are included here. Moreover, when a processed material base material has three or more 
support parts, it is desirable to arrange the plate for location detection in two support parts isolated 
mutually, respectively, and to detect the positional information of each plate for location detection. 
[0009] In the transfer approach of the processed material concerning this invention At least one fork 
which has the processed material support section, and the sensor arm in which the sensor was attached 
are provided. In the approach of transferring said processed material with the transfer equipment which 
transfers a processed material between a processed material supporter and a processed material base 
material The process which arranges the plate for location detection in the support part of said processed 
material base material, the process which detects the location of said plate for location detection to the 
criteria location of said transfer equipment by said sensor arm, and acquires the positional information of 
said plate for location detection. It is characterized by having the process which controls the location of 
said transfer equipment in a Ust based on said positional information, and transfers a processed material 
to it. It is desirable to arrange at least two plates for location detection in the support part of a processed 
material base material, to acquire the positional information of each plate for location detection here, to 
specify the installation condition of a processed material base material as it based on this positional 
information, to control the location of a transfer equipment here based on the installation condition of 
this processed material base material, and to transfer a processed material to it, 
[0010] 

[Function] Since the sensor formed in the transfer equipment detects the specific location of the plate for 
location detection supported by the processed material base material according to the control approach 
of the above-mentioned transfer equipment By the detection positional information acquired here being 
information which has dependability high as criteria of the location of the processed material supported 
by the processed material base material proper, therefore adjusting the pattem of a transfer equipment of 
operation by this detection positional information The pattem of the transfer equipment to the processed 
material base material concemed of operation can be made proper, consequently transfer actuation of the 
transfer equipment to the processed material base material concemed becomes a positive thing. 
[001 1] Since the detection positional information which has high dependability is acquired by the sensor 
formed in the transfer equipment according to the transfer approach of the above-mentioned processed 
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material, by controlling the location of a transfer equipment by this detection positional information, the 
location of the transfer equipment to a processed material base material can be made always proper, 
consequently the transfer of a processed material to a processed material base material can be attained 
certaiiJy. 
[0012] 

[Example] Hereafter, the example of this invention is explained. In these examples, although a semi- 
conductor wafer is used as a processed material and the wafer boat is used as a processed material base 
material, in the approach of this invention, a processed material may not be limited to a semi-conductor 
wafer, and other tabular processed objects can be used like LCD, for example, processed material base 
materials may be not a wafer boat but a carrier, and other processed material base materials. 
[0013] The perspective view showing an example of the configuration of the thermal treatment 
equipment of the semi-conductor wafer with which drawing 1 can apply this invention approach, and 
drawing 2 are the perspective views for explanation showing the migration condition of a wafer. In this 
thermal treatment equipment 10, the carrier C with which 25 wafers W were held, for example is laid on 
the posture modification device 13 at an entrance 12, 90 degrees of postures of Carrier C are changed 
according to this posture modification device 13, and, subsequently to the migration stage 15, this 
carrier C is carried in according to the carrier transport station 14, or it is carried in to the carrier stocker 
1 7 in the carrier elevator 1 6. And the wafer W in the carrier C on the migration stage 15 is transferred to 
a wafer boat 21 by the transfer equipment 20. 

[0014] And the wafer boat 21 by which the wafer W of predetermined number of sheets was supported 
is raised in the wafer boat elevator 23, and is inserted in in the heat treatment container 27 concerned 
firom the lower limit where the cap 25 was opened and opened wide. And cap 25 is closed and heat 
treatment of Wafer W is made by the heat firom a heater 28 in this heat treatment container 27. 29 is an 
auto door which opens and closes an entrance 12. 

[001 5] Drawin g 3 shows an example of a wafer boat 21 . This wafer boat 21 Consist of an ingredient 
excellent in the thermal resistance of a quartz etc., and corrosion resistance, and it sets to the downward 
disk 30. For example, it is set up in accordance with the periphery which suited the outer diameter of the 
wafer W which two rods are located on the line L of the diameter direction, or Stanchion R and two rods 
R on the backside [ the line L concemed ] should support, and the upper disk 3 1 is connected with the 
upper limit of these four rods R in conraion. And as shown in drawing 4 , along the die-length direction, 
in the fixed pitch, a majority of plurality D, for example, support slots which extend in the four 
directions of a path which have the support slot D of 100-150, estranges to each of Rod R mutually, and 
they are formed in it. In the case of a wafer with a diameter [ 8 inches ] of with a thickness of 0.725mm, 
in the case of a wafer with 3.5mm and a diameter [ 6 inches ] of with a thickness of 0.65mm, aperture 
width of this support slot D is set to 3.0nun. 

[0016] The pattern of operation to the wafer boat 21 in a transfer equipment 20 is as in the flow Fig. of 
drawing 5 . 

The 1st step The wafer support section of a transfer equipment 20, the shape of for example, a fork, is 
located in the level of one sheet which is moved in the vertical direction and should transfer the carrier C 
in the migration stage 15, or two or more wafers W. 

The 2nd step The wafer support section circles, the direction of Carrier C is turned to, and it is inserted 
under the wafer W. 

The 3rd step The wafer support section goes up and Wafer W is dipped up. 

The 4th step The distance to the level location of the support slot which should transfer the wafer W in a 
wafer boat 21 is calculated. This count is performed by the pulse mmiber of the pulse motor which 
moves the wafer support section of a transfer equipment 20 in the vertical direction. 
The 5th step Only the pulse number with which the wafer support section was calculated by the pulse 
motor is moved in the vertical direction. 

The 6th step The wafer support section circles and the direction of a core of a wafer boat 21 of a 

treinsverse plane, i.e., the direction of opening between the fi-ont rods R, is tumed to. 

The 7th step As an arrow head A shows to drawin g 3 , the wafer support section moves forward 
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horizontally toward a wafer boat 21, and it considers as the condition that four points of the periphery 
edge of Wafer W were inserted by this into the support slot D of each rod R. 

The 8th step It considers as the condition that the wafer support section descended slightly and Wafer W 

was laid in the top-face section of the support slot D. 

The 9th step The wafer support section retreats from a wafer boat 21 . 

[0017] Then, when the transfer about the following wafer W is performed and this the actuation of a 
series of is repeated by the same actuation as the above, the transfer process of Wafer W over a wafer 
boat 21 is carried out. In addition, usually installation of Wafer W is performed from the upper support 
slot D of a wafer boat 21. 

[001 8] It **, and in this invention, when a wafer boat 21 is newly installed, adjustment of the pattem of 
a transfer equipment 20 of operation is made by the following approaches. 

[0019] First, the plates Tl and T2 for location detection are inserted in the support slot of the maximum 
upper case of the installed wafer boat 2 1 , and the support slot on the bottom, respectively, and a proper 
condition is made to support the each, as shown in drawing 6 . This activity is done by the help. As 
shown in drawing 7 , these plates Tl and T2 for location detection consist of a circular plate equivalent 
to the wafer W with that actual diameter, and the minute through tube H was formed in that core, for 
example, they consist of silicon. 

[0020] The transfer equipment 20 in the example of drawin g 6 has the handling arm 41 which moves in 
the vertical direction by rotation of the ball screw 40 standing vertically and the ball screw 40 formed in 
this ball screw 40, the pulse motor 42 which carries out the rotation drive of the ball screw 40, and the 
controlling mechanism 43 which controls this pulse motor 42 and which has a memory storage fimction. 
As shown in drawi ng 7 , it can be circled in the handling arm 41 centering on a ball screw 40, and this 
revolution include angle is detected by the revolution angle sensor 44 prepared in the lower limit of a 
ball screw 40. 

[0021] The sensor arm 45 which projects ahead is formed in the handling arm 41 free [ advance and 
retreat ], and the 1st sensor SA for detecting the positional information of the plates Tl and T2 for 
location detection and the 2nd sensor SB are formed in the top face and apical surface of a point of the 
sensor arm 45, respectively. The 1st sensor SA detects the center position and periphery marginal 
location of the plates Tl and T2 for location detection, and the 2nd sensor SB detects the peripheral 
surface of the plates Tl and T2 for location detection here. Although each can constitute these 1st sensor 
SA and the 2nd sensor SB by the optical reflective mold sensor, it is not restricted to this. 
[0022] And as shown in drawin g 8 (b), the handling arm 41 is moved to two plates Tl for location 
detection, and the proper height level between T2 with a ball screw 40, and it considers as the condition 
that advanced the sensor arm 45 in this level, and that point was located between the plate Tl for 
location detection, and T2. At this time, if the level location of the sensor arm 45 is between the plate Tl 
for location detection, and T2, it is free. Moreover, as for the point of the sensor arm 45, it is desirable to 
move forward in 1 / location which went into the method of inside about four of the diameter of the 
plates Tl and T2 for location detection. 

[0023] Next, the handling arm 41 is raised, and the point of the sensor arm 45 is made to approach the 
inferior surface of tongue of the plate Tl for location detection, and is stopped in the condition until the 
1st sensor SA detects the upper plate Tl for location detection, as shown in drawin g 8 (b). Subsequently, 
as shown in drawing 8 (Ha), the sensor arm 45 is retreated until the point is located in a way outside the 
plate Tl for location detection. At this time, the peripheiy marginal location of the plate Tl for location 
detection is detected by the 1st sensor SA. This periphery marginal positional information al is 
calculated as a distance when making a ball screw 40 into a criteria zero based on the value of the 
advance distance of the sensor arm 45 at that time, for example, is memorized by the controlling 
mechanism 43 as a numeric vabxe by the encoder in the sensor arm 45. 

[0024] Next, as shown in drawing 9 (b) and drawing 10 , by rotating the handling arm 41 in a horizontal 
plane centering on a ball screw 40, it is made to circle in the 1st sensor SA along with the radii M which 
intersect the periphery edge P of the plate Tl for location detection, and this detects the periphery edge P 
and the intersections XI and X2 with Radii M. And while the information on the revolution include 
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angle theta at this time is detected by the turn combination sensor 44 and this revolution include-angle 
information is memorized by said controlling mechanism 43 as a numeric value by the encoder, using 
the revolution include-angle information concemed, the advance direction F equivalent to theta/2 is 
determined, and the advance direction information bl is memorized by the controlling mechanism 43. 
[0025] Next, the sensor arm 45 is advanced along the advance direction F until the through tube H of the 
plate Tl for location detection is detected by the 1st sensor SA, as shown in draw ing 9 (b). The advance 
distance information cl at this time is memorized by the controUing mechanism 43. 
[0026] Next, as shown in drawing 9 (Ha), the sensor arm 45 is retreated \mtil it will be in the condition 
of having been located in the convention location of the method of outside [ edge / of the plate Tl for 
location detection / periphery ]. The sensor arm 45 is moved up after that, the peripheral face of the plate 
Tl for location detection is detected by this by the 2nd sensor SB, and the level positional information 
dl is memorized by the controlling mechanism 43 as a pulse nimiber in a pulse motor 42. 
[0027] Next, the periphery marginal positional information a2, the advance direction information b2, the 
advance distance information c2, and the level positional information d2 are memorized by the 
controlling mechanism 43 by dropping the sensor arm 45 and performing the same location detection as 
the above about the downward plate T2 for location detection. 

[0028] Periphery marginal positional information, the advance direction information, advance distance 
information, and level positional information are acquired about both the upper plate Tl for location 
detection arranged proper by the above actuation at ttie installed wafer boat 21, and the downward plate 
T2 for location detection. Therefore, based on such positional information, the location of each support 
slot D of the wafer boat 21 concemed can be pinpointed by count, and the level positional information 
of each support slot D is acquired. Therefore, actuation of the handling arm 41 of a transfer equipment 
20 will be controlled very correctly to the wafer boat 21 concemed by adjusting the pattern of a transfer 
equipment 20 of operation by the above detection positional information. 

[0029] If it explains concretely, since the level location of the plate Tl for location detection and each 
support slot D between T2 is calculable using the level positional information dl and d2, level position 
control to each support slot D of the handling arm 41 can be made proper. Namely, the pulse number nl 
in the pulse motor 42 from the proper criteria location to the upper plate Tl for location detection 
obtained by the level positional information dl. The difference (nl-n2) of the pulse number n2 in the 
pulse motor 42 from the proper criteria location to the downward plate T2 for location detection 
acquired by the level positional information d2 The value of the quotient (nl-n2)/m **(ed) and obtained 
by several m of the known slot between the plate Tl for location detection in a wafer boat 21 and T2 is 
calculated as an actual slot pitch. This value has the condition of the actual wafer boat 21, and the very 
high dependability approximated extremely. 

[0030] Furthermore, a proper revolution include angle and the distance information which should 
advance until it reaches in the direction of a transverse plane in each level location (the advance 
direction F) using the advance distance information cl and c2 at the periphery marginal positional 
information al and a2, the advance direction information bl, and b2 list are acquired. In addition, in this 
actuation, since the diameter of the plates Tl and T2 for location detection is known, it is theoretically 
unnecessary. [ of being able to calculate the distance which should advance based on periphery marginal 
positional information, therefore detecting the through tube H of the core of the plate for location 
detection ] However, the positional information of a still higher precision can be acquired by detecting 
the core of the plate for location detection in this way. 

[003 1] Adjustment of the pattern of a transfer equipment 20 of operation is completed as mentioned 
above. That is, if the handling arm 41 of a transfer equipment 20 is driven with the pattern of operation 
based on this information. Wafer W is transferable, since the vertical direction, the longitudinal 
direction, and the advance distance of all the support slots D to this criteria zero are calculated about the 
newly installed wafer boat 21 by making the criteria location in a transfer equipment 20, for example, 
the predetermined level location of a ball screw 40, into a criteria zero proper to all the support slots D 
of a wafer boat 21 . 

[0032] Only one plate for location detection may be used in the above approach. Namely, although the 
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positional information about the specific support slot where the plate for location detection concerned is 
arranged by acquiring the positional information from one plate for location detection is acquired Since 
the number of the support slots of the wafer boat concemed and the magnitude of a fundamental slot 
pitch are known By easy count, about the plate for location detection concemed, the periphery marginal 
positional information, the advance direction information, advance distance information, and level 
positional information can be acquired, therefore positional information required for adjustment of a 
pattem of operation can be fundamentally acquired only by it. In this case, especially the location of the 
support slot which arranges the plate for location detection in a wafer boat may not be limited, and may 
be any of upper part level, lower part level, and central level. 

[0033] however, since the information which boils to that extent and is attached is acquired also when 
the case where the wafer boat 21 inclines to a perpendicular direction by comparing the positional 
information about both like previous statement using two plates Tl and T2 for location detection, and 
the twist have arisen, very exact adjustment can be attained and it is very desirable. In this case, as for 
two plates for location detection, it is desirable to arrange into two support slots of the location isolated 
as much as possible in the wafer boat, and much more precise positional information can be acquired by 
this. 

[0034] Especially the concrete principle and concrete means for acquiring the periphery marginal 
positional information, the advance direction information, advance distance information, and level 
positional information of the plate for location detection above are not restricted, and can use various 
approaches. That is, it is also possible to detect the proper information source to the periphery edge 
and/or center position of the plate for location detection by the mark, the variant part, and the other 
sensors that therefore form and correspond this. 

[0035] Moreover, although the case where a wafer boat was used above as a processed material base 
material was explained, in tiiis invention, processed material base materials may be, other things, for 
example, wafer carrier, and it is completely free for what kind of purpose a processed material base 
material is used. Moreover, especially in this invention, you may be the configuration for which the 
configuration of a transfer equipment is not restricted, either and a handling arm is moved to the vertical 
direction, a longitudinal direction, and a cross direction by other configurations. 
[0036] Dra win g 1 1 shows one example of the transfer approach of the processed material concerning 
this invention. In this example, the wafer boat elevator 23 is constituted as follows. That is, the ball 
screw 52 is connected with the mechanical component 51, and the linear guide 53 of two is installed 
further to the vertical upper part. The installation base 54 is engaging with the ball screw 52, and the 
installation base 54 moves up and down by rotating a ball screw 52 by the mechanical component 51 . 
The wafer boat 21 which contained the wafer is loaded in the heat treatment container 27 by this vertical 
movement, and the unload of the wafer boat 21 is carried out after heat treatment. 
[0037] Although a wafer boat 21 has the same configuration fundamentally with what was shown in 
drawing 3 and drawing 4 as stated above, it possesses further the heat insulating mould 63 and the flange 
64 prepared in the lower limit of this heat insulating mould 63 imder the downward disk 30. Also in 
each rod R of this wafer boat 21 , in that die-length direction, although the support slot D is formed by 
fixed regular intervals, this spacing is set as the magnitude which is extent which can be inserted 
between wafers, without the fork of the transfer equipment mentioned later hitting a wafer. 
[0038] This wafer boat 21 seals the inside of the heat treatment container 27, when are loaded in the heat 
treatment container 27, and a flange 64 contacts the flange of a manifold. 
[0039] The transfer equipment 20 arranged near the wafer boat elevator 23 has the following 
configurations. That is, the ball screw 72 is connected with the pulse motor 71, and the linear guide 73 
of two is further installed in the vertical upper part. The 1st installation base 74 is engaging with the ball 
screw 72, and this 1st installation base 74 moves up and down by rotating a ball screw 72 by the pulse 
motor 71. 

[0040] The 2nd rectangle-like installation base 76 which rotates in the thetal direction with the driving 
force of the rotation drive 75 is connected with this 1 st installation base 74. The slit 77 extended 
crosswise is formed in this 2nd installation base 76, and the fork attaching part 78 is connected with the 
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longitudinal direction movable along with this slit 77. 

[0041] The fork attaching part 78 is equipped with sensor arm 79 A located above the fork 79 of plurality 
(this example five), and these forks 79. Wafer W is laid, advance retreat is carried out, and this fork 79 
transfers Wafer W between a wafer boat 21 and the carrier stocker 17. Thus, the fork 79 is constituted so 
that horizontal plane incycloduction time migration, right and left migration and migration and vertical 
migration can be carried out approximately. 

[0042] The 1st sensor SA and the 2nd sensor SB are attached in sensor arm 79A. The 1st sensor SA is 
attached in the point top face of sensor arm 79 A, and as shown in the drawing 12 (**), when sensor arm 
79 A moves to radial [ which is shown by the arrow head to the plates Tl and T2 for location detection / 
the ], the center position (location of a through tube H) and periphery location of the plates Tl and T2 
for location detection are detected. The 2nd sensor SB is attached in the point end face of sensor arm 
79 A, and as shown in drawin g 12 (b), the height location of the plates Tl and T2 for location detection 
is detected by moving in the vertical direction. Although all can constitute these 1st sensor SA and the 
2nd sensor SB by the optical reflective mold sensor like previous statement, it is not restricted to this. 
[0043] The pulse motor 71, the rotation drive 75, and the fork attaching part 78 are connected to the 
controller 80, and each migration is controlled. Moreover, the 1st sensor SA and the 2nd sensor SB are 
connected to the controller 80. Moreover, memory 81 is connected to the controller 80, the positional 
information of a pulse motor 71, the rotation drive 75, and the fork attaching part 78 is written in 
memory 81, and it reads firom memory 81 if needed, and sends to a controller 80. 
[0044] Fundamental actuation to the wafer boat 21 in a transfer equipment 20 is performed as follows 
according to the place explained by drawing 5 . 

The 1st step It is made to correspond to the level of one sheet which should move the fork 79 of a 
transfer equipment 20 in the vertical direction, and should transfer the carrier C in the migration stage 15 
through the 1st installation base 74 by the pulse motor 71, or two or more wafers W. 
The 2nd step With the rotation drive 75, through the 2nd installation base 76, it is made to circle in the 
direction of Carrier C in the fork attaching part 78, fork 79 is advanced after that, and it inserts xmder the 
wafer W. 

The 3rd step Fork 79 is raised slightly. Wafer W is dipped up and supported, and fork 79 is retreated 
after that. 

The 4th step The distance to the level location of the support slot which should transfer Wafer W from 
the criteria location in a wafer boat 21 is calculated. This distance is expressed by the pulse number of 
the pulse motor which moves the fork 79 of a transfer equipment 20 in the vertical direction. 
The 5th step The 6th step where only the pulse number computed by the pulse motor moves fork 79 in 
the vertical direction It circles in fork 79 and a wafer boat 21 is made to meet. 

The 7th step Like the case of drawing 3 , fork 79 is horizontally advanced in the direction of arrow-head 
A, and it considers as the condition that four points of the periphery edge of Wafer W were inserted by 
this into the support slot D of each rod R. 

The 8th step Fork 79 is dropped slightly and the support slot D of Loading R is made to support Wafer 
W. 

The 9th step Fork 79 is retreated from a wafer boat 21 . 

[0045] Then, actuation from the 1st step to [ above-mentioned ] the 9th step is repeated, and the transfer 
about the wafer W of request number of sheets is performed. In addition, installation of Wafer W is 
iisually performed from the upper support slot D of a wafer boat 21 . 

[0046] The plates Tl and T2 for location detection are inserted in the support slot of the maximum upper 
case of the installed wafer boat 21, and the support slot on the bottom, respectively, and a proper 
condition is made to support the each in this invention, as shown in drawing 1 3 . This activity is done by 
the help. Fimdamentally, like what was shown in drawing 7 , these plates Tl and T2 for location 
detection consist of the circular plate equivalent to the wafer W witfi that actual diameter which consists, 
for example of silicon, and have the minute through tube H in a core. 

[0047] Location detection of the plates Tl and T2 for location detection by the 1st sensor SA and the 
2nd sensor SB is performed as follows. First, as shown in drawing 14 (b), the 1st installation base 74 is 
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moved to two plates Tl for location detection, and the proper height leveTbetween T2 with a ball screw 
72, sensor arm 79A is advanced in this level in the direction which goes to a wafer boat 21, and the point 
of sensor arm 19 A is located between the plate Tl for location detection, and T2. At this time, if the 
level location of sensor arm 79A is between the plate Tl for location detection, and T2, it is free. 
Moreover, as for the point of sensor arm 79 A, it is desirable to make it move forward from the periphery 
of the plates Tl and T2 for location detection to 1 / location which went into the method of inside about 
four of a diameter. 

[0048] Next, the 1st installation base 74 is raised and the point of sensor arm 79A is made to approach 
the inferior surface of tongue of the plate Tl for location detection until the 1st sensor SA detects the 
upper plate Tl for location detection, as shown in drawing 14 (b). Subsequently, as shown in drawing 14 
(Ha), sensor arm 79A is retreated until the point is located in a way outside the plate Tl for location 
detection. At this time, the periphery marginal location of the plate Tl for location detection is detected 
by the 1st sensor SA. This periphery marginal positional information al is sent to a controller 80 as a 
numeric value which was calculated as a distance when making a ball screw 72 into a criteria zero based 
on the value of the advance distance of sensor arm 79A at that time, for example, was coded by the 
encoder in sensor ami 79 A, and is further memorized by memory 81 . 

[0049] Next, as shown in drawing 15 (b) and drawing 16 , it is made to circle in the 1st sensor SA with 
the rotation drive 75 along with the radii M which intersect the periphery edge P of the plate Tl for 
location detection by rotating the 2nd installation base 76 in a horizontal plane focusing on the driving 
shaft 75A, and this detects the periphery edge P and the intersections XI and X2 with Radii M. And the 
information on the revolution include angle theta at this time is detected by the tum combination sensor 
(not shown) formed for example, in driving shaft 75A, and this revolution include-angle information is 
sent to a controller 80 as a mmieric value coded by the encoder, and is memorized by memory 8 1 . With 
this, using the revolution include-angle information concemed, the advance direction F equivalent to 
theta/2 is determined, and the advance direction information bl is memorized by memory 81 through a 
controller 80. 

[0050] Next, sensor arm 79 A is advanced along the advance direction F until the through tube H of the 
plate Tl for location detection is detected by the 1st sensor SA, as shown in drawing 15 (b). The 
advance distance information cl at this time is memorized by memory 81 through a controller 80. 
[0051] Next, as shown in drawing 1 5 (Ha), sensor arm 79A is retreated imtil it will be in the condition of 
having been located in the convention location of the method of outside [ edge / of the plate Tl for 
location detection / periphery ], and sensor arm 79A is moved up. The peripheral face of the plate Tl for 
location detection is detected by the 2nd sensor SB, and the level positional information dl is sent to a 
controller 80 by this, is computed as a pulse number in a pulse motor 71 , and is memorized by memory 
81 by it. 

[0052] Next, the periphery marginal positional information a2, the advance direction information b2, the 
advance distance information c2, and the level positional information d2 are memorized by the 
controlling mechanism 43 by dropping sensor ami 79A and performing the same location detection as 
the above about the downward plate T2 for location detection. 

[0053] By the above actuation, about both the upper plate Tl for location detection arranged proper at 
the installed wafer boat 21 , and the downward plate T2 for location detection, periphery marginal 
positional information, the advance direction information, advance distance information, and level 
positional information are acquired, and memory 81 memorizes. And it calculates based on this 
memorized positional information, and the location of the support slot D which should transfer a wafer 
boat 21 is pinpointed. Based on the positional information of tiiis support slot D that should be 
transferred, actuation of the fork 79 of a transfer equipment 20 is performed very correctly to a wafer 
boat 21 by controlling the location of a transfer equipment 20 by the controller 80. 
[0054] If it explains concretely, since the level location of the plate Tl for location detection and each 
support slot D between T2 is calculable using the level positional information dl and d2, level position 
control to each support slot D of the fork 79 can be made proper. Namely, the pulse number nl in the 
pulse motor 71 from the proper criteria location to the upper plate Tl for location detection obtained by 
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the level positional information dl. The difference (nl-n2) of the pulse number n2 in the pulse motor 71 
from the criteria location concemed to the downward plate T2 for location detection acquired by the 
level positional information d2 The value of the quotient (nl-n2)/m **(ed) and obtained by several m of 
the plate Tl for location detection in a wafer boat 21 and the known support slot between T2 is 
computed as an actual slot pitch. This value has the condition of the actual wafer boat 21, and the very 
high dependability approximated extremely. 

[0055] Furthermore, a proper revolution include angle and the distance information which should 
advance until it reaches in the direction of a transverse plane in each level location (the advance 
direction F) are computed using the advance distance information cl and c2 in the periphery marginal 
positional information al and a2, the advance direction information bl, and b2 list. In addition, in this 
actuation, although the distance which should advance based on periphery marginal positional 
information by making memory 81 memorize beforehand the information about the diameter of the 
plates Tl and T2 for location detection is also calculable, it is desirable to detect the center position of 
the plate for location detection, and to use that information also in this case. 

[0056] The location of a transfer equipment 20 is controlled as mentioned above. That is, Wafer W is 
transferable, since the vertical direction, the longitudinal direction, and advance distance of all the 
support slots D to the criteria zero in a transfer equipment 20 are calculated about the newly installed 
wafer boat 21 proper to all the support slots D of a wafer boat 21 by driving fork 79 based on this 
information in the 1st installation base 74 of a transfer equipment 20 and the 2nd installation base 76, 
and a list. 

[0057] As mentioned above, by comparing the positional information about both using two plates Tl 
and T2 for location detection Since the information on that incUnation and twist can be acquired and the 
location of a transfer equipment 20 is controlled based on this information, also when the case where the 
wafer boat 21 inclines to the direction of a vertical, and the twist have arisen, An expected transfer of 
Wafer W can be attained very suitably, without damaging Wafer W, without [ therefore ] Wafer W 
scraping with a wafer boat 21 . Also in this example, as for two plates for location detection, it is 
desirable to arrange into two support slots of the location isolated as much as possible in the wafer boat, 
and much more precise positional information can be acquired by this. 

[0058] In the above example, although two plates for location detection are used, only one plate for 
location detection may be used. Namely, although the positional information about the specific support 
slot where the plate for location detection concemed is arranged by acquiring the positional information 
from one plate for location detection is acquired That periphery marginal positional information, the 
advance direction information, advance distance information, and level positional information can be 
acquired about the plate for location detection concemed by easy count using this positional information 
and the information on the number of the support slots of the wafer boat concemed which is known, and 
the magnitude of a frindamental slot pitch. Thereby, positional information required for control of the 
location of a transfer equipment 20 can be acquired. In this case, especially the location of the support 
slot which arranges the plate for location detection in a wafer boat may not be limited, and may be any 
of upper part level, lower part level, and central level. 

[0059] Moreover, a much more exact transfer can be performed for every one transfer actuation of a fork 
by controlling a transfer equipment based on the above-mentioned periphery marginal positional 
information, the advance direction information, advance distance information, and level positional 
information. Moreover, three or more plates for location detection may be used. 
[0060] Especially the concrete principle and concrete means for acquiring the periphery marginal 
positional information, the advance direction information, advance distance information, and level 
positional information of the plate for location detection above are not what is restricted. Of course, 
various approaches can be used and it is also possible in the information source proper to the periphery 
edge and/or center position of the plate for location detection a mark, a variant part, in addition to form 
therefore, and for a sensor to detect this information source, and to acquire each above-mentioned 
information. 

[0061] Moreover, although the case where a wafer boat was used above as a processed material base 
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material was explained, in this invention, processed material base materials may be, other things, for 
example, wafer carrier, and it is completely free for what kind of purpose a processed material base 
material is used. Moreover, you may be the configuration for which especially the configuration of a 
transfer equipment is not restricted, either and the 1st installation base and the 2nd installation base, and 
a list are made to move a fork attaching part to the vertical direction, a longitudinal direction, and a cross 
direction by other configurations. 
[0062] 

[Effect of the Invention] As mentioned above, according to the control approach of the transfer 
equipment of the processed material of this invention, to the newly installed processed material base 
material, automatic moreover, the pattern of a transfer equipment of operation can be adjusted proper in 
a short time, and still higher dependability is acquired. And since adjustment of a pattern of operation is 
automatically attained only by arranging the plate for location detection proper, it is not necessary to 
apply a help, therefore is very suitable for adjustment of the pattern of the transfer equipment in a 
usually very narrow thermal treatment equipment etc. of operation. 

[0063] Moreover, according to the transfer approach of the processed material of this invention, to the 
newly installed processed material base material, automatic moreover, the location of a transfer 
equipment can be controlled in a short time proper, and a processed material can be transferred with 
thereby very high dependability. And since control of a transfer equipment is automatically attained only 
by arranging the plate for location detection proper, it is not necessary to apply a help, therefore is very 
suitable for control of the location of the transfer equipment in a usually very narrow thermal treatment 
equipment etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by tbe use o£ tbls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Dr awin g 1] 




[Drawing2_] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



1/3/2005 




http://www4jpdl.ncipi.gojp/cgi-buVtranL_web_cgi_eije 



1/3/2005 



Pages of 8 





[Drawing 10] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



1/3/2005 




http://www4ipdLndpi.go jp/cgi-biiVtran_web„cgi_eije 




m 1 1S 



SR 219 



4» y y T-o^jpisfi < 



I 



I 



Sfl4l9l 



X 



SI 519! 



X 



X 



•:ixyMBl$»inrii»l» 



T 



IR 8 IS 



■>x/>!i»tt:T»»lft 



I 



lg 9 IS 




YES 



[Drawing 11] 



http://www4Jpdl.ndpi.gojp/cgi-bin/tran_web_cgi_ejje 



Page 6 of 8 




[Drawing 14] 
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[0 0 2 8] £i±o^f^t;iJ;i5, K:«^^^fc'^^/^*^- 
h 2 1 (;HiiEi;ii2g$nfc±::^<73{ia^ttiJffl«T i *3 i 
t;5T:^<^tefi«imffl«T 2<oi^;fy^;lov^T, ^l-^^tfiiS 

^rj-^^NjK- h 2 1 (7?«-Si$«D(7?fii:«^tf^(cio-c 

2 0W»)f^^-«^->'Sr^S-r^r irJci!?, ^«^B2 
0(7^/^V KU Vi^T— A4 1 <DtJ)1^7!)SS^^>3i/>7K— H 40 

[00 2 9] M^mz^m-t^ t . U-^/Wfl^git^ d 
1, d 2$rfflV^T, •fie^taiffitgT 1, T2PB^<^#^it 

V Ky :/^^T-^4 1 (0#^:mtD{:i*)-t--5 U'</i'{i« 

^Hiifilt^d 1 irJ;oT^#?5ns. ii:i:<73SSP^2:B75-5> 
±:^w{aH^(Uffi^T 1 ^t-w^nVp;^*— 4 2 tddolt 
5^</'i';^»n 1 i:, u-^/ufitSlt^d 2Jr J;o-C^§e>4^ 
iiS:wS!?fi^:e*^bT:^<75^a:;gmffiffl«T2*-e<^> so 




i|#M^6-7 2 5 1 3 
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4 2ir*3ft?./^'^^^^n 2<^^ (n 1 -n 
2) !i'i^^#-h2 llr*3(t?)fi;e^^i±Sffi;KTl. 
T2PB^(Z?f!E*P<73«ro!g:ratCj;-pTK^LT»fett5^ (n 
l-n2) /mcDfiS^jSH^tDftt'-yf^i: LTW-^^tl- 

[0030] mz^mtSLiSLmmna i . a 2 , flirii:fyr&i 

it«bi, h 2mwztism^mmmc 1, c2\zx*). 

^u-iypfiraiciottSlEffii^r^] (tfi3t::^i6]F) \zmm-r 

r 2(Dmmt^^X'h^A^h. f^mm^mmmizm-^^^ 
xmm-r-<tmi^iYni-^^ti^x^. tso-cfite^ 

[00 3 1] jj;l±<?3 J; 5 UT ^«c^« 2 O W t!if^/<iJ' 

h 2 1 tc:ov>T, ^mmm.2 0ic*5»t5^mfii: 
B, M;t^^5^<->'^^^v?4O(^)0f^^O^-</^firfiSrS2^il 

C0lt#lca-:5 < ttlf^/<^ - V{r i o T^^a^B 2 O 
:/Ky >'^'T-A4 1 Srigft-rnii, ?J'^^^sH-h2 1 

[0 0 3 2] «±<73:fri£IC*3VNTI±s 1 tScf^fitBMtyffl 
i U ^•<^tefi1^«S:#5 r J; •) , ^K<S£B1^imffl« 

-g-fctjv>T, Hf'*3it5ffiB^mffl«sriaa 

[00 33] L*»b?i*se>, fEifiwi^Jr, 2tS:wfil!:B 
ItttSffltSTl. T2 4-fflv^. W#(iov>Tt73firBtS$BSr 
itlSj-rsriHJ;'?, K 2 1 7i5Sil::^I6]^'St 

TT-# 5 ysftiiiiii bfc^Ew 2 o<D^j$«iciaBi-s w 




( 6 ) 
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[0 0 3 4] «±tc:}ov>T. i^Lm^ttim^<D^mmi<Lm 

hX^^. :iti^Mft^-r^±:y^-\:iX<yXmm'r^Z 
[0 0 3 5] eJL±^-ib^v^T^i. ^mm^xwii^t lo 

v^j:B&3xm\^^htih^^n^< ^^xh^o 

1^. ^:^:^\^isXXJ^W^:fj\^\z^m^it^m^Xh<:>x 
[ 0 0 3 6 1 E 1 1 fi. :^^m\::m^miiQimm<o^1S^:^ 

^\S:±^^2:^<D]) =^T^^ K5 3 7!^Sffi^$i^TV^5o 
5. «cfS■&5 4;65_bT!t^J■r5i5^:l^i:oTV^:5o w<D± 
2 1 ;iSr:/n— K^tV-So 

[0 0 3 7] h 2 Hi. Il3z6<7)|g 3 30 

4\z7jkL.rzh(ot&:^mzmm(om^^m'r^t>K mz 

T:^(DF]m3 0(DT^\z\±^ ^mMest. Z(Dm^1^ 

6 3<DTi&\znn^ritz:7^i^iye 4 t^Mrm\^x\^^ 

r<D^?J^/^7ff— h 2 1 -/ KR{w:fcV>Tt>x ^ 

[0 0 3 81 w(7:>'^::i^/N7}^- h 2 1 ft. SfttoS^^2 7 

^>^v;^<hSM-r6^^t^ct i9fiJi*ii^s^2 7rtS:^g3-r . 

[0 0 3 9] 'i7iiL/N;f?— h:nu-<— ^ 2 3(:03£^^{;ii£lS: 

t?-^. /N/u^^— ^ 7 1 t;i(;i7K-/^^^v>7 2;6Sig^$tu 
T*3i9. Mtr^ii:±*-t;i2*:(7?y jiiT:;^^-^ K7 3;655£^ 
$nTV>5o ^—/i-^-'J7 2},Z}t. ^ 1 cO«cg-& 7 4 
^^-^$ixT:fc»9. /^vu;^^— ^ 7 1 trctoT?^^— yu^^v^ 

7 2Sr[Hie$'^5r cco^ 1 <^«ce-& 7 4 
±Ttb-t-5 J; 9J-*o"Cv^-5o 50 
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(004 01 ^(omi (omm-^ ? a \z\t^ ^^^wmmm 
1 ^(Dmm-h\zx.'o e i^\^iiz\B}m-r^^MVt(Dm2(D 

«te-&7 6;^^5igJg$^^-CV^So :i(Om2<Dmm'^7 6\Z 

m:^{^\zWV^^y^V h 7 7 7^m^$tiX^^ . z 
o;^y h 7 7\zr^^xy:t-ii^^w^7Bf>>m:fj\^}iZ 

[004 1] y^-^^nu 7 8 (i. (*^J£fi?iJT- 

{i5o) <Dy:t — i^7 9i6i:X/Zixhy:t — l^7 9<D± 

jj\zi<Lm^nfz±i^'^—T-j>^7 9 A^m^x\^^^. z 

zn/N/K— h 2 1 t^^VT^^ hiy:^ 1 7 60FBl-Cf>zcyN 
7 9 ft. til^^ti). 7K¥ffif^J£llI^i5^3<tut 

[0 0 4 2] irvi^— T— A7 9 A(m. ||lcoir:xi^ 
- s A^B J: tJ^H 2 coir ^-i^- s B t>n-r V ^ 

Hi <Z)ir>^i^— S Af±. r-A7 9 ACO^ 

o\z^ &mmmm^r 1, r2\zMvxii^^x^'r't<D 

^^^:fj\^\z±:y'^--r—M. 7 9 A^mm-T^ zt\zi, 
19. ffi«:^ffiffl«Ti, T2co^«.i:.^fiLe (MmKH(DiiL 

It. 'fe^^1^-T-i^7 9 A(?5$feffi95ffiaie:5lt)ftJt?>tl 
T*5 0. 012 (a) ±T*[^t::^i!it" 
^r<!r^c:J:!9{iS^^tiiffl«Tl, T 2 <Da5$ffi«S:«ll±i 
■r^o me>coHl<?5•fe>-i^-SA*5J:L^*l|2<D•fe:>^i^ 

[0043] 7 1 . mmmw^mm 7 s^x 

X}^y:t—'^^WU7 8\t=^:yht2 — ^8 0\zmf^$tiX 

S A*5j:tj?H2(7)-fe>'i^— S B t>=3>^ hn — ^ 8 0 
J^$^^-CV^^o hn — ^ 8 OtrfiT^^y 8 1 

;6s^^^nT*5!9. /^yu>^^-^7i. \Bimmmmm7 

5^XUy^ — i^^WM7 8 (DiiLW^ni: V 8 l\z 

m^^^. :t^>^\zj;c?\:^x^^D 8 i^^hm^tti\^x=t> 

hn — ^ 8 otri^s J: 5J-^^o-cv^So 
[0 0 4 4] ^Mc,mW2 0\z:}o\1r^ -^ic/ntK- h 2 1 t:^ 

His ^ 7 1 i . Hi ^T^^g-fe^ 7 4 

^LT. ^I^mm 2 0<Dy^-^ 7 9 ^±T:^\^\z^m 

l.X^m^y'—i^l 5 JC:*ott5=^-¥ y TCCD^«c-r-<t 

H2S [HltellEii)1«ffl7 5trJ:l9. H2<^^e'&7 6S: 

^LT. :7;^--^^^i^a5 7 8 ^=3^-^ y TC(7):^[^frJSiH] 
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7^-^' 7 9 2r^|[H]UT!?^x^^^?- h 2 1 
ffi$-fr-5o 10 

II 8 S 7 9S:m*McTIS*$ii^T^?^^^WSr^ 

[0 0 4 5] ^ro^. ±IBmi^~^9i^l^t?<Otbf^S: 

10 0 4 6] *«?g^ci3v^T^±. EI 1 3 tcs^i-j: 5 

^B$ttf:i!?^^^5}?- h 2 1 (om±m<D^Wmisi:ZfM 

TSi<DXwmiztn^ti^m.mmmmT 1 . t 2 =^#a 

lr±oT^f^^^^5. ::w^g«IMffl«T 1. T2J4, m 

l2l7(r:T^Ufct><^i:l^«te:, ^<dE@;!)S*^co 

[0 0 4 7] f^l<D±::^-i)—SAisXXJ^f^2<o±:^-^— 
SB(ci5fi:si^tijffl*gT 1, T 2wfii:«l^ffi(±«>c(^j; 
5l'b-cni:'ix5o El 14 (f) tc^-r J: 5 i::, 

TK-yU;^ V? 7 2 J; t) Hi <Z?«e-& 7 4 S: 2 tjcrofi;«;g| 
ffiffl«T 1 , T 2BgiC:*3{t5ail:£Dii;$ U-i/HC^HilS 
it, r(73U'<>'KrioVT-fe>'-»^— T— A 7 9 A^'lJ'^-'^ 
sK— h 2 1 t:i(S]*^9*l^l-*tlat$1i:T. T— A 

7 9A<0$fe4SgPSr^e«||±JffltgT 1, T2P.giC{fl:fg$-fr 
So Z<Dk^. ir>f— r— A 7 9 AtOU^/l'ffiatifi 
Bl^m^tSTl, T 2KT'*5n«g*T-fc5, -^fc-feV 40 

A 7 9 Aw^^astt, ^m^mmmT i . t 2 

[0 04 8] ifkIC, El 1 4 (n) iZ^-rX ^iZ^ ^ 1(D 
±:y1)—SAA'^±:f3(0&W^iiimWiT 1 SreitU-rs ST* 
II 1 ro^e-& 7 4 Sr±#$-a:T-feVf— r— A 7 9 A<^ 

^mz^^m^mm^T i (ormizw^^-^^o )^>:v^T- 

11114 (/^) (r^i-i^ir, ^r>'■t^— r— a 7 9 A^^ 

::<ot#. Hiw-trvi^— s Ati !9fi:fl«l so 
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ItfSa 1(±, ■?:<^5tt^«-fe■>'i^— T— A 7 9 AWAtlaiEg 
BI<^)ffifrS<5v>-C. «a|^tf5J<-yw^£^7 2Sr»JiJ[l;fei: 
Ltzt^<D^mt\.xnW^i^. M^«-fe>-f— T-A 
7 9 AlwiJtt?)^:^^-^!-^ •? K'fk^ti.fcSScffit 
L-C=i>hD-7 8 0lc:B|t>ix, Jlic;^^!; 8 HzU^ 

[0 0 4 9] isJcic. Ell 5 (-f) *3j;u«Eli etc^^-f-J; 
5t-x [H]telgK)11«7 5(r J; <9 , ^(7)|Et&f*7 5 ASrI' 
-Di: LTH 2 »itB-& 7 6 *7K5pffi[^-eiHl^ r 

5A\zmi-fhtitz.m^'^±>'-^- m^-T) \zi:<otk 
ffi^tt. z<Dm^-^^^mit^>=^—yizi:<o^~vit 

^fltz-mmt UT = V 8 0tc:)||5>ixp(^y 8 1 

By2\zm^-ri>mm:bi^Fr-^^^ti. mm:>jf^mwi 

b l^Sa^-hn— 98 0Sr:frbTy*y 8 U::|E®§n 

[0 0 5 0] ^klw. El 15 (b) Id.T^-f- j; 5 ic. {ie;g| 
i±iffl«T ICOKiiTLH^iSlg 1 <D-fe S A J: o T«l 
aiStvS^T-, -tr>'f— T-A7 9A€rtftiS:^[6lF{rfp^ 

nV-7 8 OS::frbTp«^y 8 1 f^lStft^tbSo 
[005 1] »cfc, 015 (^n) »:iii%-t-J; 5 I::, 
-r-A 7 9 ASrfi;rg^^ajffl«T 1 W^Jl^i t) ^:^<^ 

-T— A7 9AS:J;^rl:iS^S!jS-er5o wixJr J;oTfi:fi 
^^Uiffl«T 1 c^^fflffiiSSH 2 ro-fe >'-l^- S B J: o T«l 
ffi^K. -^rCQU-^/i-aBln^d l;4S='Vhn-7 8 0ir 

[00 5 2] mz^ r— A 7 9 A*rT^^-fr, 

T;^wi3j:e^^mffl«T2tcov^T. ±iai:i^-<o^afii^ 

(6] b 2 , tfritiigllHSfR c 2 *3 J; TJ? u-</u^2:Sti?« d 

[0 0 5 3] U±.(ommzi.^ ^ |gfi$^^fc'^7i/^7)^- 
h 2 1 tc:ig]Elc:i£S$Hfci±:tr(^fi:fi;^tBffl«T i *3 J: 

v-Tii(r>^wikUimiRr2<Dn^\z<i\,^x. fvmw^m. 
^m.. ^m^^'^m. tfri«sggntfe*5j;u?U'-</ufi:Biff 
mmhti. 7<^y 8 1 tciEtt^ns, •^tl-t. i<?3i5 

o\,zi:Ki^m.mm.2ocD\iLm.^um-t^z.t\zi:^ ^ ^ 

M.^m.2 0<Dy?i- — -^ 7 9(Dmm^<>^-'^:^— h 2 1 
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1. .d2S:fflV^-C. -Cta^ttJffl^Tl. T2m(D^^W 

^ItBffltgT 1 ^T-ro/-?/!'^^^— ^ 7 1 \zis\-i^^^</v:^Wi 
nit. u-^yu-teBltfRd 2tCioT#btX.5, 

7 1 lr*3(t^/-«/w;^^n 2roM (n 1 -n 2) Sr. ^^a:- 10 
/N5ff- h 2 1 tr*5lt5ttS^^IHaffl«T 1 , T 2 WrofE*P 

<7)5:i^Jt(7?SScmlCj;c.r^LT#t,nSffi (n 1 -n 
2) /mCOffl;55^i^(Omt:''i/^i: LT^ttS^tv^c i-T? 

[005 5] Hl^^J^StfiRIt^ a 1 , a 2 . tfjil^lfi] 
1W#bl. b 2 3feWctfriSiE§^1tffic 1, c2(::j;?). 

5 * f o?3ijE/j:JglHl:ft**5 a U^ttriftt--^^ Bg«1t«Sr^ 

T 2 <7?ii:s(wM-r5itasr^*^ ^ y 8 1 iciBtt ^itt 

[005 61 1SA±<^ i 5 LT^«^g 2 0 COfiilg/iSSiJ 

-tj^c*?*,. fffc^-la:«$i^fc!?i/^5H-^2 
llro^^T. ^^^e2 oirioftS^iPIiS.'^t-^f-rs-t- 
tmt^ixsro-e, rw^ta^c*-5v^T«^«SiB2 ow^ 30 

l<^««-&7 4fci'0«^2ro«B-&7 6, 5t&Wr7;i— 
^79 ^mWli-^ r i (r <t 1? , >>rtyN7l?— h 2 1 <75i--< 

[0 0 5 7] W±<^J:5t-, 2^(DiiLm^mm^T 1, 

»;i i o -C-S»g5i/j:ffiB1S«Sr#-5 r t 

[O O 5 8] «±CD||^S^J^r*3l^T(4. 2 tfe;(75^«1tti5 

'bJ;v\ •T'^itp^. iftc73fi[B«iajfflSJ;«?-?:coffifi1^ 
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S#S<oS:j^«l;iS8-r5{4B1tffi/45ti=e,ti-5;<t5. z<DiiL 

fi1^«^#5r t;i5-e#5o rHJwiO. #«^fi2 0 
wffiBwfflffllfrie:>il75:^S:B1^«Srf#-5 r <»: liST-t 5o 

iEfi-t-S^j^^W'fiLBil^l-Pfi^^n-S t<75T-li:7i< . 

[0 0 5 9] Sfc. — iT'CD l|a]<D^«cl!)f^S(3. ± 

^-<y^fifi^t^^cS^v^T^«i£B?^$^J^a?i-S ^tizi. 
[0 0 6 0] w±i^*jv^-ct. 'fiB^ffiffl«<^^^i^8ifi: 

[0 0 6 1] Sfc, tJ^±l::ioV^TI4, ^^m<^^nwt 
2gBW«J5Kti|^f-SiJPfi$nStro-C-W:<C<. 

it), 0iw«s^i3irJ'IB2(O«B-&. 3femw7;j— 

[0 0 6 2] 

^X'smmzmi^,^<^~>-(omm'^m^^ti-^(ox\ a 

Sufi's if l'*3*t S^«^firo»f^/-?^ -^'WSSSli # 

[0 0 6 3] Sfc, *^PJ<7?«*aa4^W^fJ:^jfelcJ;n 
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( 9 ) 



[12 9] me(DmmM\^^n^±:fj(DiiLm^itim^(o& 

[010] 0 6<75|IJfe«?IJt::*5«tSJiSlHl^«1t««iairn 

mil] y^^m(D^!^m^<D^m:^mzm^-mmm 
[012] (>f) \±mi(o±:y^-sAt&m^mmm 

Tl, T2i:(7:)M^^^-riJ£0^ig. (ti) (1^2 coir 

sBi:ffi««^mffitgT 1, T2 .^coiiff.^^-rifte« 

0*^0 30 
[0131011 <D|IJfeMlC*5tt6 !>:3i/N7j?- h 

[014] 01 i(o^mm\c^\f^±^(Di\LS^ttim&i 

0 ffiSM m ^ n ir ttr S S: ^ i-ffiij ffi 0 -e fc S o 

[015] 01 i<Dmmm\:::is\t^±jj(DiiLmmmm^ 
[016] 01 i(omMM\^^n^m\Bif^mmmmmy' 

[??-i-(7:)Iftp^] 

1 0 Bf^M^W: W 'J7:ii/N 40 

c y r 12 ffiAP 

13 14 ^-rVT 



1 5 ^121;^ 

17 ^^Vr:^ hy:^ 

2 1 r^zn/N/}?— h 
2 5 ^-y 

2 8 ^i—^ 
T 

3 0 T^tTPR® 

H sajL 

4 1 /^l^Y^)l^^T—J>. 
4 3 ffl^ffilfll 

4 5 r— A 

p 

XI, X2 

5 2 /U^>i^ 

>r K 

5 4 

6 4 

K 

74 %i (owm.-^ 

7 5 A segbM 

7 7 ;^ y ^> h 
79 yyt—^ 

8 0 ^^^^ hn — ^ 



#M¥6- 7 2 5 1 3 
16 

16 ^\')T 

2 0 ^my^® 

2 3 e7:L/N7i^" 

2 7 fSlAOiS^ 

2 9 h K 
L i@ 

3 1 ±,ij<DV^ 
T 1 , T 2 fit 

4 0 tK— 

4 2 >^<yu;^^ 

4 4 SElHlftie 
SA. SB ir 

5 1 mmu 

53 j;:=^T:?Jf 

6 3 ^WlWi 

7 1 v^^yi^;^^ 

73 })=^riS 

7 5 leltelgiii 

7 6 m2<om 

7 8 -7 ^--9 

7 9A 

8 1 ;^^y 
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